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1 5!Fi0iK*V»T3t*By^ y $r— 5># 6«n* «fc o 5ST * 
IttX&S&t?* *- K«^W63tt^-f *- FAy -5? 

IgA y ^©BdflB*®* 6ffitflBE585t^-f *- K* <=> 
(DX&&VZI'>X-Z&-dT. RU>XJ:03frtt-Snfc 
}fccD*gB##gE A y y — v^O MfB^ffilCtR L TW-ff £ 
Z>£oiz. *MEJBi*iflfc:*Jt*ll(lrlBitt*^"t»K«3tt^ 10 

-r f «t o aw-*:3t*s«* < =k 5 joss I/ >x 

ttco^A-YJ*. 

naw j&n i KJESfca^A-f x. 20 
m&m 6 ] ajs2 u >x«*e s n« 5 tcfB® 

©y*A-TX. 

4— -^cttesnsnt^a 1 csnww x. 
[■Men 8 j t8iH^>x«. mimtm*- FAy 

^r-^$r*X-fe;Wfc-raW*« 1 KfBf&CD^A^ 7.. 
[IM10] MEl^Xtt, MeJBfc^-f*— FA 30 

[i»*n ii] wib i' >x*i. mw&K?* *— fa 

[Ut;Ri* 1 2 ] MIBl^Xtt, (atS 1 . 4 5 ~ 1 . 6 CD 
«SB©®^££=rr5W#3t 1 IcfBStOyVW X. 

CI»3&K13] StrfBU>X«» B«1..5 3©JB*f* 
^WTSif** 1 IOE«©5ViYX. 

[§j»;#3S14] KftBl^>X«> PC, PMMA, PE 
I, PC/PMMA;fc<fctfCOC£^tJi¥;^e>&JR£n .40 
fc*WKi J: D»j«an*»*« 1 KIB*©5W*. 

[§5l#Jgl5] 9SIBl^>X«. JSSfSBi, S«S6<i:. 

cit*« i 6 ] mmmmt. 
sg#^u>xa5-cfeoT, ^M^®«u>xgBtcxtt 

j^fcssf^-e-s.tpKi&oTt^ sgfiitt u >xw *» 

A. -Slit 1 5 CfBmOTVW X. 
[f»*n 1 7 ] iWrfBKWg&Wu 50 



2 

D«fc5rj^#cU>XSBT;&oT, Wii;«t5»i/ 

U J; "3 r^ttl^>Xg5S«A-5If*S 1 5 KiB*CD59\* 

-fx. 

ctt*« is] jiftfsi^ <fc 5 crj§M#>->xa&<z>s#tsg 
». MfBA--y 5—is<Dttmmm\zm2mmt£ffimf& 1 ^ 

KW» 6 Bins i5Kft*toTl> -5 If 1 7 tC IBttCDx 

A-f 7. 

[it*^ 19] ffif&c * 5 zi&viuyxn<DRmw 

tt, 5Vitr*«l:c7:«ffB/t-y^r-v<DBtrf2*M(cS^iS 
&iWfBSfl 1 *rS]fCl8LT^75Wt6.nfc^< t 2 

cif 20] wib i; i p u- >xse©s*f® 

tt. tfrfEA -y 'ir-v'^flatBSgJtCStSSia^cffiiBm 1 * 

faizmvT&mtftfif*>ntz.\&mr'&z>ffi?km 1 7 icia 

WfBS«-gPdiU;j:^cr^U>XSCS«^.-5ei<l: 

x<DJtn^n\z. ^^MrfBSg®«i^>xsp*5j:^wiBi; 

1 5 ZMVtuyxmzAMLttm, mtmm^.u>xm 
* ct ^wib u «t 5 r sa* u >xss©^-ti^na^ e s 

frt^:-5J;-5tC, 3ftSrW«»<»*ail 5 (CtBftOD^/t 

cit^ 2 2 ] m&myty-f f i^tB ^ >xtcp 

2 3 ] WIBfg^-1* F<hHaiBl^>X<k<D 

[is*« 2 4 ] «9fB<Sflitt^W{csgg-cfe€.»*^ 

2 3 {CfB^CO^AW X. 

[S*ii2 5] MiB»8Bti->Un->T?afe5W*«2 

2 6] mmmyty-i *- f t tsis u >x<t 

^^SrfflViT36«$nTV^if*^ 1 fCiB^O^AW 
7. 

[»*12 7] fl5fB5g7t^^— FtS9fBU>XtW 

fcffl'm*»*aw*j( i KfSKcT^A-f x. 

2 8 ] lKriB36^-f F t WIB U >X<t <73 

rBitcias^n. ski. 4~i. 6v>mm<Dmmm&&-r 

>x^£fg-t*6nfc7ta*gtft;tf-f ficaw-t^w^i 
{ctB«co5 i A'-r7:. 
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[if#«3 0] «HBW>Xf4, *HB)t*-f HO«atr 

[If 3 2 ] U >X©?g 1 ® \ZM L 

T¥fT&rtffi£r&tJlf 3 1K:SB»©7V , H'X. 

ci#*« 3 3 ] ts!^m\tw-m-cs>^m^m 3 2 kib 

^©^A-r X. 

[if *s 3 4]- iwiBflffitti; j: -5 r^«-es-5i»*« 10 

3 2 tdiE^^A-f X. 

CIS** 3 5 ] *Jtartffi«V^ttT* Sit** 3 2 \Z 

mmo^-i x. 

vmam 3 6 ] wta^^-f k«, p c* *i*p mma 
gicEftw-rA-rx. 

[■WBH3 7J ffilBfttf-f h*©JP£te, BB2-8m 
m©«fflK:*D&S8f 2 9 CWtOfA-f X. 
{If 3 8 ] fftlBfttf-f K tt> HUB V >X©SS £ 

d**jw»s 2 ^cBtto^vx-fx. 20 

imam 3 9 ] mmytx-f f rat. wta i^xojtsj? 
0 *s £;rr *tf 2 9 rce*t ©sw x. 

[If** 4 0 ] fffllBfttf-f H tt. Itffffi U >X©;&S IX 
*tt< fcW»UV»JPS**rr*lMW2 9 JCfH^CD^A* 

-fx. 

[If** 4 1 ] *&!231£^-f KtC*ttSS9ffBA«. A9f2 

u>x©g$iwSS^u^sss^ : rr ; s»**3 1 icib 
©©^A-rx. 

[Ifj&E4 2] «ffB^-f HtC^ttSMtBT'Ctt, iffifB 
U>X©^£cfcD/h3fc^££W-r*If#3i3 30 
©tVn'^X. ■ 

[If3fc*4 3] t&IBfttf-f Ffc43W-**MKAtt; fifB 

u>X©fi££D*#fciS££:rr£if#5i3 i iciats 

©■T^A-f X. 

[If#*4 4] WIBfg^y-f^— flftiE^WH- h* 
©f 'WcK©£n*If3£*2 9 ttEttOTVW;*. 

[if 4 5 ] ^® tt±**wiB^^-f h tciiffl sns 

BlftC!>5WX. 
[If#3i4 6] T-AZ/ifiMM&tft* KK® 40 

-&^f»*a 2 9 ('IB®©xA''f X. 
[If**4 7 ] fJIB^y-f t-K/V^-yOTt 

kjwlsnf&h i \zxm.<D=fn-i x. 

[If#3l4 8] ffilBSSSnfcggtt. MCAty*— 

If #314 7 KIBISCtWX. 
[If#*4 9] WBSe^-f^-H^yir-^tt, Iffl 50 
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IEK*i-m::fctt2>4>&< tfe 1 o©A©4 j tc^tte.n-5 

If*S4 7 (CfB®©7 : A''rX. 

[If *S 5 0 ] iitrfB£S*8g©iS $ tftfB u >X©ft 
$£tTTfe-5i»*«4 7 frfB*©-rA'-f X. 

[if*«5 1] fJfBSItS©iS$«» MfBl/>X©^ 
££LLT?<&£ffJ#R4 7 KC«©7W X. 

[If#*5 2] ttlBK*tS©M£tt* MtBU->X©« 
$tCf5S^L-^W*^4 71ClB«c©'7 ; A-fX. 

[If 5 3 ] ^®3-T-C >^MIBSWg§lC®ffl 
Stl^If #*4 7 tCfB^©^A--f X. 

Cit**5 4] sg®wu>xgu-e*-oT> to&<KS§ffi 
^vyxm^x^tzmzmt*. bwmhki^x^s 
%^ <=> nfcft©;*:gB##iWiBA y t— -^©mrtsOTtcngi 
Ltfff <t «t 5 i-iaw s-tt-s «fc o izfz-i T^z>mm 

«U>XS5t. 

Dj;5z:j6M*w->xe8-c;&cT. WI;J:5 3«L' 
ip e>5g-t+ e. tifc7t©^:ac^fitrfBA y t— ^©s&ib«® 
ti j: ^ zmvi\/>xm^ 1 icib*©^ 

A<X. 

[it 55] mwzo ZMtf. v >x&<D&mw 

WIB/1 <y y-v'WffiffBSffiJCStSSie^MfB^ 1 B5 
d> 68inS <t 5 ffi*^ T V^if 5 4 tCfBtt©^A-f 
X. 

[if s 6 ] mz c *. o njm. v >xap©R5*® 
tt> svxr*5 jir/safB/t -5^— -^©aiiriBSBSJcsfksis 

o©»^ee^$trif 5 4 KKe©5V:w x. - 

[if am 5 7] ttffB U * a 3T^« >XSf ©Rltffi 

wiB/^ -y ^-i?©wtB*®ic{a«^iSi^saiam 1 * 
[p]icp LTAffi^tt e.nfcia^-efesif 5 4 (cib 

tEW^A-fX. 

[if *S 5 8 ] MfBU >X^feStlXV^^if 1 
KiB^^A-fX. 

[if im 5 9 ] JKriBfgfty-f H t WfB >X<h© 

ttft&m^Tftmznzm&m 1 iziB®©^/^ x. 
[if 6 0 ] mt&mm^n\-m^tii>m 5 

9irfBi6©5 :r A'fX. 

[if 6 1 ] ttrfB/1 v T— v'WWIESffitcSia^* 

[6jic«. atdBu-^x^etinew^A^iten^v^if 
[if**6 2] H^e^*5grs*fe-e 

«ffi(ceSS®75:^< «tt>m 1*161 d^Tft^i^ 

•y^-^^aitis«k5^-rsfcje>©^^'i'^— h** 
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©^SBtf^ffliB/S y S?©«H2*Blc* Hfffift 

«5nfc3te©*«#a*ttlE/'t v *—^©UWB3SBK:*b 10 
TTff ttt* J: 3 !=Jte*IMrSli:*lS J&E 

6 2 ciajom 

&Slt^-ti--5-<i:trJ;D, J: -5 rjgttSBte. C©b 
T¥fr <h 13. 2> <fc -5 K JtSrfflJff $ Xg <h , 

sat *> ntcft<D*:&mmf&/-< •» 9— s>©nre*HK:* 
[$89i©s¥*fflfeaB9§] 

[0 0 0 1] 

X5W XCHU. " Wfc«ff«3tr saBtt^-f F 30 
(LED) ICil-TS. 
[0 0 0 2] 

[S£5fc©ti-05] B1AI1 «*©LEDr<y9— S>1 0 

*^-r. LED/^^dr— s?i oii, mnu^^yoy^n 

^.<DV>X1 2*^rT-5. /ty$r— 5?1 Ott, Sfc. L 

LEDO*H*J:tWH*6JE«6ftfc}t*>»Hf©* 
«l©/ty$r— ^-©fl&©:$'-f :7© 
S»fl63&«. LED^??r*«*Ufc3e*4»JE©*KdKKIt 40 

[0 0 0 3] 1/>X12H BlfLED^y*— 5?1 0 
©/1-> *r-i?mm 1 6 Kift-aTIIHitiH* 1 4 fcJWfcr 
•5. 2£^TLED/Xy9--v 5 l 0ri> 

•n«j: ^ (z±#ic9e«etu ^©fr-r^fcg&a-©^- 

*<L ED/t-y 9"— 5? 1 0 flDflJffi3&»63B*S.tl*. 

[0 0 0 4] B1BI1 /1ydr-5?«tt2 
JBojWt^*— H (LED) n~j*r—VZ 0**f. 
LED/tyy-f3 0ll LEDfs»^3 8t, 50 
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-=>£ttftMB3 5 £<rr* 1">X 3 2t, -5 
©±®3 7£. *Wrty$— S>3 OtIMW* 

(TIR) Ki-aT3tt**<ttt:#L/TS«9 0g©M 
T«3 5£a-pTffl#t;*-a-5«®3 7 K^T^IST 
•S. »2flMfc/t*P2W:, 

&fiJ##$-tt5ffi!lB3 535»6©RW-C*«. ^OAXtt, 

[0005] emi. amntis-f F2 o©-ssgj(ci&oT 

i(S-g-$nfeSl©S£5lE©LED/^>yy— V s 1 0 SSt. 
L E DAW 9" — v 5 1 0tt, 3fetf-f F2 0 ©SglC^vcgE 
yttf'f F2 0©i|6^lPllC»oTfi2fiSnTt^. LED 
/ty4r— S?l 0IC<tD^-a-6nfcJtiSRl,.R2. R3 
tt. 3Wf-f F 2 0 <p«a'*l«II«C»-3T«fr*.' 0 3 

n @2 ©^tf-r f 2 o ©e^io]t-eoTg3S3nfe« 

gC©3E3fe©LED/1y9— v 5 1 0 fca^T. 
[0 0 0 6] 

wwa*i*fcuj:3&"r*«iuB] -nf»$£3fe©LED/ 

£#8c©LEDAty9— OSMttSfeS, tfc«! 
«'h $ *«3tA ICSH L T*S£j»*WE <4oTLS5 
©T. 8&4KM7»2AV>. ft#-f F2 0 t-HfrfcHMW* 
fctt. JUieflBtOLED/fyir— S?l OSttfttf-f F 
2 0©— ®©SS^fftc»^>TiaSLiftWtltf^:e^: 
V». J*fr*2Wm»Elt**J:tf»V»*;*f-r FK»LT3» 

iine© 2 &Wfc3tt*B*»=#UTtt|W9**JttJH»1il 
«&J#fc1*-5 d t &5Sm ttSLED^y *> * 

[0 0 0 7] 

[^ssr«?^-r-5fc«e>©^s] fflnB56Jt**-r*5e^ 
[o op 8] **wo-me*»fc:J:ntt, w^/tw 

< £ fcSSI 1 35ff6Uc43lr»T±ia/'« y jr— S?jfl» 6HHl« J; 
3{C3tSf6f <E>fcJe>©fSJt^-f *— H**tr. -t 

**6ftWtO*f»^±IBAy 9- ^©-hESffitwSl 

±iBy-f *- f *» 6 « »t ffi* < ct ^ s nx 

[0 0 0 9] *8ftCD9J0XttfflMBK:<f:ntf. Wtt5^-f 
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fit, s®fc«fctfg®£*u ±mmffi\,zmzmm.J3L'pfc 

< t &Sfl 1 S(6l fCiS HT±fB/1 $r— 6Wl* <fc 5 

^oT, ±BU>X3&«, ^U>X;o><=>3e i t*£nfcft© 
^cffi^*t±ISAydr-i?©±8S^ffitC«EUT5pffi:JiS 10 
«t -5 fir#£S«S|£ < 18 Sr^ tf . 
[OOIO] 

COO 11] #0fiH3fi*-5PI— flDMHWKt. StetUfc 

LED^7ir-i?4 0H /"Wir— >?^£«S4 3 <h. LE 
D/Vyy-x^-X4 2,!:. l/>X4 4t, £r£tf. I' 
>X4 4H LEp/^y*— S?"<— ^4 2KISdSnT 20 
H*. Aydr— S?«Wl4 3«. LED/ty-Jr— S^— 7. 
4 2 43j;tfl'>X4 4©tf>£l£iIia'r£>. @5Alw^-r 
<fc-5fil. LEDA^y- v^— 74 ftSrSe" 
4S«LEDfy^5 2 (MP n^S*t5¥i 
V&-yT> LEDf7y5 2i:^TH 

tn^tdlTf'S. LED?7^5 2I1 

tf. LEDf»^5 2ii -r^x&wwfrZRycrzz. 30 

5?©8EWfC»-3TU>X4 4tri^*»5«t5Jt^»CKS*S 

r<0«fc5^'V^r— tEsfcfrsS:©' *>©-?;& 
0 . fy^5 2 y ^r— S^— 7 4 2 ©S® IC^PfiEt" 
•54fcfcr®KS#fls: (parabolic reflector) *"SrtrJl£** 
JKBJ^fc^ySr— >>© 1^, *tt!Al:S 
ffiStlit^SltW^. 9 2 0,40 4#1C^£*IT*5 

[0012] v>X44ii y-f-f^FigB'j (■*■&*> 

>X4 4tt. U 7 (COC) . <J> 

^^U^BI^^W (PMMA) . tf'J*— h (P 
C) , P C/PMMA6itf#'Jl-fJK 5 F (PE 

i) *cnsicitte*n-r^tra^*f»K:j:D»B8sn 

S. U>X4 4tt. 1 . 4 5 ~ 1 . 6 ©IS H©®St^ 
(n) . flF*L<ttl. 5 3*^trtf«, fflH6n*«« 

*»T?**. fcrtBiS^ (09*.tf#AJ*» (inse 50 
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rt molding) ) £ <fc tf IZ ig£ S tlfl: ZLtli^tS 
m4fc&.mzJzQ. LEDA7^-^-X4 2*J:^ 
l/>Xfy^5 2©±C, U>X4 4*JgJ5Kt"Sdi:^ 

[0 0 13] !/>X4 4tLEDf-yy5 2 tcOfHlC 
fit. ®m (volume) 5 4*«#^T-5. t«5 4H LE 

D5 2tDmyk^<Tz.tb\z^^z\— >^m^x^cm^n 
mmzftz. **.5 4tt. *a«tttsft«*>. 

fli. ->U3 — >. x#*->. tK. fcKtt. «SI54$ 
5S^T-5^<aAT-5di:* f ' 5 J^ 1- 4~1. 6©«SB1 

©T?*ntf, d CDS' "J:a>S:®it (hard) ijfcfiti&R 

(soft) t-rsntjWTr**. 7^;i/^tLTf^ffl-rs 

[0 0 14] U>X4 4}1 8g®tR©®#fa&5 6<fc. ^ 
1*38EK» (TIR) CzoZims 8t. **t». 

gB5 6 fit. tt^y^-^*^ 3fir^*LT^?€r5S:^:^ 
9 o*firisvvfc^Ti'>X4 4*>!=>ffl3*-r ; 5cfc-5fc, 

K4s**siMMffr&*?-&JB»r*Bi5 9 fit, .^^eaiatt 

&< £*> 1 0©g8ffitt©«##«ET£>. 1/>X4 4 fit. 

^2tlfcl@B'J©SB.S.<*: UT»JfcS*V5 -5. 

[0 0 15] UApcTSf 5 8fit. ^rrtSPSM (T I R) 
tffitUTflf'OStlS. iOT I Rgffitl )t*«L 
ED/Vy IT"- 9 J 4 0 V tT— 5?l8Ett 4 3 L.TTf 

©«fS3 3X««. U>X4 4©U*3^ ; K»5 8©T I 
R«SK:J;0R3t3-e-e>nS. ***H©T I R^®«r@ 

ffi?z><D*ffi<tz.tb\z. &m<tm <mx&7 )v$.—v 
a) *cj;.5j?»s 8©±Bffkaa«f sh^j^t**. 

^fcfit7^;PA (W^liUVffllW^:) 6Wt5it«»T 

[0 0 16] l/>X44i:LEDn7ir-y'<-74 2 
<h©F B 1©^-®lCOHTfit. ^SlinBS (Room Temperature 

Vulcanizing; RTV) *&ttC*i£|flMf&%>©©£ , 5 
^ ffi*©S»©^— 7>h (sealant) ^m^xmH 

[0 0 17] B5Blt l/>X44SLED/^7^-y 
^-7.4 2©A7i?>y4 6 iCHfta-ttSWOtHF©*' 
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SHSr^-r. W«fl:Ofc»»C. LEDfyy5 2i, ^ 
— *4 2©^©f6©^<h#0^£ftTV>fc<,>. x-yy 
X#£> (snap fitting) . g*^L© (heat s 

taking) . tt3mt6«J:QqB*ttStt (ultra-sonicwel 

ding) jcpRftan"r^ti6*frtt**!4«tf«f*iastJ: 

D, U>X4 4£LEDrW$— v^— X4 2\zWL0tt 
ft m5BlZiikZtircU>X4 4<D&m. 
14, ffl»J<0«BtUT»J*Snfcl«'>XA».-*fc»4. L 

xri^-rtifrvimmzftz. ms ca, ei5b©u>x 10 

/■l\V s J>9<6iru—X7v'f*:Ttct. ^BS14, SB 
Rlc;*:f-yXl4J£>L5-5. SBS14, 3EBRK:*»LT 
*»tt»b3*. *BTTtt. f^Xf-vZ-m. (plasti 
c welding) , "Irilfc&flS (sonic welding) , 

(linear welding) &^ttlB£0&t>tt*&:2r&&jat> 
T. *BfT**HUlC»arr*i:tA«T*S. (se 
aling) SfcttfS* (bonding) Clt»X4 40gffl 
C43 J:Z**;fctt«ffiTj&«/\S5?>^4 6 ©SBR43 Jztf 

#Ae.n-5. 20 

[0 0 18] 05DH #«ttV>Xl 2?£fflV>T^5l5 
©LED/Vy 'T—V 1 0fCig-&-r-2)l/>X^ J f 'vX5 5 
OWHHSSt. l/>X*t»^5 5li. 

(optical adhesive) l£«k9, 0© 

SBSSt (TIR) 6B5 6. 5 8 fcW-fiitfSfcfiMWK 

it, S§ffitt8& 5 6 43 J: tfHWrU J: 5 CTgB 5 8 **tr. 
[0 0 1 9] @5E, 05F43«fctf0 5Gf4, Jhl2L^> 30 

}ft6Sl© h * 5r^T. H 5 E~H 5 G CSSnfcM 

®BE$nfcU>XCilfflSn^. LED?y^5 2 (0 

^■&t. y-f^iaF^6fg*6.nfc3t*^$nTv»*) 

a>S58i*£tl&3fc©»3:13:3 3SS»4> T I R^B I CiO 
Slt^ti-e.tlS. 05 Eli, SBI#, TIR1COUT 

f&Ml5 3lC*rUT«EL.T9 0ffi©ASTU>Xd^aait 
$-&-5ffi|glC«fc0«*^n^, (W«9fci;j:5£»WI 40 
5 8 Sr^T. 05FH SB I *<ftVf 6*IT 2 t>®WR 

2 "^©UttffflD-t-n^niit. T I Ric-3frvraOJM4J: 

**UT*LT9 0S©:fcgT/^y^-S^Sffl*t£-& 

*#fc*&&©iSi»i;: «t •? jgft 6 noo fe^sriie/t y 

[0 0 2 0] 0 5E~I5Gtlt SBH14, SB I <£: 50 
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ttLT8 0S"C*5. SffiA, B, C, D45cfctf 
Eli. A»t5» ffltfLT/tyir— 5>««|5 3 1C 
»UT««9 0flEtrU>Xa»6ffllW*J:'5&, «B£ 
& (surface normals) SfrTS. «BF. G43«J;Z*H 
14, d4a603!Hif*aMftaii"J:*3t<D«t»^i:-r*3t 

-5. iS^N(OTlC*-S«B«. /t7ir— ^5>©)6$I 
*r£-&<5. itigfiMJcOJilrifcSSBte, TIRtjaSfi 

3*'<. fiit!f!M43cfctfN14, «BfKt*SSSfbb*^«Ett 

7&t$>-5. 05E~05G11 2 0©«Sffl. T&t)*>, A 

5SBB£, V^yir— yiKttS 3*^Sff4 5gi:T©:ft 

tf, 0'5E~@5GT?lt BK4 0flEO^rt*Sat/JB- 
ifr££i±5t6Ba^£nT^-£>. 2r>©IBHWlc43»:r£ 
#Bl4. A*ydr— >?taS*ll5 3*»6HI£4 5gE<t:£:oTV> 
•5. j&&M<hiSi&N<t©ffi©J:*)Xl4, V>X**&flMt 

««b*» sttats e t tfarftr* fc* c 

ffifcnt^S. BttM«lKiftN£eU< «-&*>■& X- 
0) f«Ct*»TS©. 

[0 0 2 1] gl6H, 04©LEDAyy-^e 1 ©)t 
©$g£©BrB£;Pt". LED/^y^- S*4 0Ol/>X4 
4 14, LED/ty y — V s 4 0 <on y *r— i?fflb 6 6 l:«E 

uxaatfttttt/t^— >6 2£j£jsjrr*. Hem ^ 

©iStS*/^^— >6 214, LED^yir-^i6 6 1C«1S 
Sat^^T430, ffl*f3t^43<ti^^Sr^UTVi 
S. RUHH«6 2 14, L ED/tyy— ^4 0 £BA/T?45 
D, SLTRSSfcli K-tyPKtftoT^*. 
¥B6 4C#LTBISWfCI/>X4 4*^?t^-&6. 

[0 0 2 2] a9B^3t!4. 0 7lC^f ioiC, f-LE 
D/Xy^T— J>4 0C*oTft, ^ftOJfctf-f K 7 2 *J» 
StT-S^tSrnftgtbXV^. @ 7 A 14, SV» 

©W1C^< tt)l^©LEDAyy-v>4O0fcJ6O 

fc 2 t>OTB3t^f-f LEP/t»4r— S?4 0*\ 

£©ft©ffl!lB3g3fclr«k^T. 3Ktt*3e*-ir K 7 2 icAW 
-r*di:*«T€r«. LED/ty^r— ^4 0 4)6^ K 7 
2©##tC#ATSC<fc*>T#-5. «*^»«©«^-f 

MBtcovvm, TSiTaufbT*.. Sfctt, fi«4 
*«WSC4:>bT**. MX.IX. *-fflJB%7tLED/1 
7^4 0 6, PJ«»«03fc<!f-f K (H^«f) ©t 1 
^iCiHgf -SCltfeT^^. LED/tyir— i?4 0©tta 
Bff*»6 3 6 0a©*f6]lC ("T^CtJ-6. LED/^yer— V 
4 0©«WW»6£2ri«a»;:**bT) 36»Wt5ftn«. 3tt 
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[0 0 2 3] FlCOt^THU PCSfeBPMMA 

$<h-r-5 31<!it)-e#. SJfctt. ZfcfcT* 
5. fflJffi^JttCt-aT. 2~8mmCD»ig&|gB<£>J?£ 
Zm-Tzm^XX* F©&t*£&*W£-r-5££#T€ 
5, 07BH 1/>X4 4<DS52cfc9:*:#ft5. 0mm 
©JP£ ««r«W»%#-f F©-«*S"r." fttf-f K 7 10 
3©JP£#L'>X4 4©iS£<fc9;*:#V>©T, LED/S 
y5—i?4 0 <tO^&oJ«g<h-r^< . fttf-f F 7 3 K 
(blind hole) 9 4Sffl^5rtA«Tf5. 0 
7B, 0 7C*3«kr/0 7DtC43(tSU->X4 4CD^-S 
te, 1/>X4 4©g?/£F;o><=>«!l5t£n-5. 0 7C11 

4. 5mmCDl¥$S-Wb. 1/>X4 4©£S£<t:^LV>}fc 
#-f K7 505-«»J€r^-r. fttf'f F7 5<7)P$^1/>X 

4 4CDii5$t^UViCDT> LEDAWX— S>4 0 <t©*£ 
^S:^Ifig<fr^<. JfeJtf-f F7 5«CSajA:9 6*fflM 

07DH 04<DLEDt&>£U'>X4 4 20 

7 7©S$H U>X4 4O»S«fc0/hafV>©-e-, LE 

-f K7 7 (CSii7t9 6 *ffiH&Wn«fce>fcl^. Jfetf-f 
F7 7**U'>X4 4©iS£J:0i£<T*>. LED-^-yX 

5 2d^e^-&e.nfe^^:ffl5»* i ^>X4 4<owm&v 

5. u>X4 4^e.5«-i±enfc5t»^:S5«-»^ «eu>x 
<Dct>?t±.mzmw.znrz.ytX'{ f 7 7 ©^ipjiciSHte.*! 30 
5. i/>X4 4CD±ffii£< <z>fljffia">e>3S-tt-sn 

x 4 4 co js® a < cDflj® e. £ nfc^e to-ra* k 
_t^isjtc[6]ite.n^-c*^5. sfetf^r h*7 7\zmfrtiz 
3t©g&#n i^>X4 4 icH-rs%:*H' F7 7 comztf 

*EJ§^ 3E^J^. IE^^Sfctt«^* ! #Stlfe^ 

[0 0 24] 08(1 WSZzytU^ F 8 2 ©Sg§B©#4« 

<B0M3£ftLED/^.y$-— v>4 0«U LED^ 40 
yir- 5? 4 0 £}fc;tf-f F 8 2 OTrteSJCffiMT^ C £ 
ftg<h Jt^-f F 8 2 <Z>*&lCtt 1 oRJh©;*: 8 

6«3nt*5. ttJ&T-S&WLEDZ-fc^X'Jrt* 
6rttCffiS$n-5. 7*8 6 tt. ytU* F 8 2 IC*Jlr» 
T, K^-f F8 2©iiS*KjlTS^{ClS^$n-r 

ED/^^-;4 0©1/>X4 4(4, F8 2{CS5 

ttU£<-Tt>J:V». E«3-f^ >XSfc«7^;UA8 
4 Sr^'f F 8 2 ©SS© 5 %'>tz. < £ h 1 OWJgKffig 
LT. fttf^ F8 2©rt$fiBS£^tin£it£££7&n?# 50 
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■5. 

[0 0 2 5] 0 9AI1 spS&^tf-f F8 2©s&< <=>7">: 
9 4lClS^e»nfcffl'M5E7tLED/Vyy- -^4 0 £^ 
X. ft < Zft 9 4 ©-LgBSB 9 1 tt» TOafcaMH" F 8 

^-tz&vm^ft-H* kai*x— ytmetrafc* 

K, #<S>7t9 4©JbgB«®9 l£. ftSrSUSit-SS: 

[0026] @9bii w-mfoytx-i F8 2<75i;«t5r 

J6M£««>< £A9 8tr^!tt^nfcfflH®^7tLED/t>yir— 
^4 0^t. C«fc5r^««6<e.A9 8©±ae«®9 
3f3u LED/^yX— 5^4 0fCfettSU>X.4 4©i;j: 

5&< 8©JiagSffi9 3£\ 3t*S*t^-&^ 

ED^6»-&e>nfcJt$r^-f FtCSS«< HtSrgiltt 

[0 0 2 7] 09CI1 ^fi^^-f F 82«Vftt© 

* < 9 7 e.nfcflns^X'f ^— F 4 o 

-T. 67^9 7©V^«<D±®9 9»*. LED/t-y-ir 
— 0 triSttS U->X4 4dU<t^r^t»cSe5 8 tB 
#¥fr<i:&^>TV>-5. _tl5«6< e-7t«, LED^e.%iir 

[0 0 2 8] 01OI1 fSfe^ F 8 2 ©SIA9 
6 (CsStt^nfcffl'M^L EDMvy- 5^4 0 tiTfC?. 
9 6 (C<k o T. L ED^y X- 4 0 *3t^-f F 

8 2 ta«s*<t^-5«t5Jc:S:^c:<i:*niitg < h^:S. 

[0 0 2 9 ] 11 1 SE3f£CDL E D/R#t8S<£>6Ee£ 
^"T. 1 2 SlftS L E D/^ >y X- v 5 1 0 Sr^ff 

$*tg|Vi (deep) SttS9 2 tffl*^MTffl^5Jli: 

jjwsnws. sit^9 2 ©saaiJWMf #3W»^>»« 
&u>xi 2 7&^%-&e.nfc^«au^-h$n?). ' 

[0 0 3 0] 01 2 tw^R-TJ: -5 1C> ^*OTLED^>yX 

-s?i o«tO<S/2:^®«cicbfc^T)t«:5gT5J;o{c, 
UfT^*^< (shallow) ffi|gco^:#^S#ti§ 1 0 2 

<9JB5£>tLEDA^X-> f 4 Ot&^^Xrtt-Tffl^ 
2>it*«T#S. I^^Xro/tu/^r-^ttl 1 6«, S 
StSl 0 2 1 2 2tS«Wi:^^TV>5. ffll 

ffifgftK:J;oT. SltSSl 0 2coffl!ia«. «65|€©SW§S 

92 (0ii) £ifr<x. ^co^n^m<u^T^ 

2>. l/>Xl4 4A^LEDAy^4 0©^ 
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ytr—'jmbl 1 6K«l/T*iBK:#»eft3. MffiR 
ytLEDAytr— z?4 0 C itltf, L EDfClt^ 

ViiK^3Kl^ (collection efficiencies) ^r^^T^C 
*ff *WJ|V>KI« 1 0 2«, 58-tte.n*: 

Sn««a«<Aff#a**!lrVR*H§9 2 J:Dt>«l£WK 

lr>5Mill 0 2C:3fr>TI2. ^fi£^n>/1C7>K (B 
KC) . PC. PMMA, PC/PMMA^iOtPEI 10 
JCfcO^JSEL/TfcJ:^. RUSS1 0 2 ©rtSB^a^KSt 
rj— r-f>if 1 2 OKt. 7^5--^ A (AL) , Ni C 
r 43 J; ir;U^7 d A £ <fc£c < ^ti&B.&i 

[0031] *%m<D±mLfc.m&mi&\3.. ffiw&mm 

-5. 

[@1A] SE3|5CDLED/t^->— v'S^-TS 

[01 B] a£3fe©giJ©LED/'W'^— 

[i2] ^©^£J1M$ nfcft#-f F©#r00 30 

[03] 02 ©ft#-f K<D£1«0 

[04] *&W<D-'0m.M&*:m-?m 

[05 A] 04CDLED/ , ?<V'5 r — v>©»r®0 

[01 A] [01 B] 




[05 B] LED/lyy— XroA^v^^fCig^- 
Ufel/>XW#J®0 

[05 C] 0 5 BC9U>X//N r ?> 7 >^W^-&ro^D— 

[05D] LED/-%y5—i?\zm-£rrZ>U>Xt)y7<D 

[05 E] -*Sg^©U>XCD3t^«)M— ^^^T 
0 

[05 f] m<Dmmmm<Du>x<Dm»^-rm 
[0 5 g ] $ £ \zm<D^mmmo) v >x<D^m^-r m 

[06] 04©LEDn>y-5r— ^^CDflllffiSl^tS^-r 
0 

[07A] 2-D<Dytm KtCAIfrS04<DLED/^y 
fr-S?** £ ©fi!l03£ft©»fS0 
[07B] 3te#-f h*lCA*fr^04CDLED/t^^r— 5? 

[07C] 5t3tf-f KfCXW-r?>04OLED/ > ?^^r— >> 

;5^w#j®^ro»f®0 

[07D] T^tf-f FKASfr£04©LED/V;/^r— 
*> £> ©fiiJM^ff «»f® 0 
[08] fttf-f F<0**«0 

[09 A] ^tf-f KlC*5lt-5i>e)< 6.^lC^t6»nfe04 
fflLEDAy ^r— >^CD»f 00 

[09 B] H»Ci5tt-5«)< e.7tlC^te>n^:04 

© L E D/X y >T— i?<O»r00 

[09 C] 3fctf-f Ktw43 &7^lcR»t&n^B4 
<Z>L E D/tytr — v ? OSf®0 

[010] 3t#-f KlC*5ttSRjl^CIS^6)nfc04© 
L E D/V;/ dr— v>O>ISr®0 

[011] KWSgfC^^tlfcSe^OLED/'tVdr— v? 

[012] ||?T^#m>R#*8i£ffl^*3itfc04<aL 
[0 2] • [04] 





[05E] [05F] 
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